
^^T E ' etaI Q64404 

- POL YM ER NANOCOMPOS ITES AND THE 
PROCESS OF PREPARING THE SAME 
Filed: May 18,2001 

Waddell A. Biggart 202-293-7060 

1 of 1 



C r XO-6j 



o 



INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 



=a> 



<*><y\ =l . in* 



SI 



********* T : 

This is to certify that annexed is a true copy from the records of this 
office of the application as originally filed which is identified hereunder 



t If a : &7t 2000 i£ - 10 ft 26 b 
Application Date 

t f t t : 089122542 
Application No. 

Applicant(s) 



-ft 

Director General 




41 #f 





2001 

t^caW : ©it #- _ 

Issue Date 

09011003?: 

Serial No. 



3 



ft 



0 









mm ■ . . . 








i 

i 











& X 


Polymer nanocotnposites and the process of preparing the same 






3. 

4. ^UM^ 


#^A 




l. 

o 

3. 
4. 






I. t#&U 2. t#R.@ 3. t£&@ 4. t#fl^ 






1. ^W^t^I^— 

3. #r*5rir&M.— 15:32m 

4. *r^1? ^l.s|-^-a:32m 






1. )^®*AiffeM^K 






1. 




s li- 




ftfrA 


te. > &m 






ft* A 
(t*L) 


l.*Mt* 




ft£A 
it £ 


1. 




0424-5337TW t !d 



# 1 I 



eg - (# 8 ^>S« : ***** 



+. # 8 3 A * - « * # * ^ -f * ^ # # & A f * • i$ 
#■] ffl f jL f <!;£ # fk m -f % f # f ( Cat ionic 
Polyelectrolyte ; CPE) > * # * ' 
*> li i # • A *h ffi ! It f <f£ 4l $ ^ * ?l * & -f > # * " * 



3££.#Wfii3c ($-9J*J&l& : Polymer nanocomposites and the process of preparing 
the same) 

The present invention relates to a polymer 
nanocomposites and the process for preparation of 
the same, wherein a positive-electric 
polyelectrolyte, a layer structured inorganic, 
such as silicate clay, and a polymer latex 
comprising an negative-electric surface are 
"co-agglutinated " to result in a polymer 
nanocompos i tes. 




0424-5337TI p'd 



% 2 I 



0424-5337TW p t d 



# 3 1 



A-*^*MB (1) 

[ % *n m ] 

60 £■ # # • WA*bl6^*«.^#3|44L|iife^* » # 

&*&^#*ft&^ft*B#L#-fr*H nm 5. 1 0 0 nm4:f 
¥t ' ifc # # # ' ##J&^#;i^&a## ' *• $fc i > 

4L £ # ^ # # . & • 

* * & & a & * # a* # $ - • ^ 

4 BP * * ft & & - - ft & *£ - fll * 4* * it n 

^ > -T^^Ejilfcteffi^iS^fetef • ^ * ^ ft ft ^ -f-/ $ 
i ^ # *f ^ ft * 4b J. o°o , @ ifr & M a *■ 3= m t(Ube) 

& sj ^ ito ft *t 5. * m $*> i ^ £ # ^ fi6 & ^ # # ' m $ ^ 

ft ijt ^ # Jl ft pji a & & ^( 1 990 ' it S *Uni tika ^ 
% # A a 0 # # #( 1 996 - © *b ft £ 4b m ffl If -If 

$ ; & HA1 1 ied-signal & SJ ^ JL 116 & * ^ ft # jS, jg. a 1$ 

# ; B ^ B3 Ajft66x$Sf; & m. 
Nanocor ^ §) 4i £ *PET t^#^ilffl^^£*jfciLxtt 

Plastics '£Sj4LX5&ffiJ!*£'##ft#>&£i&M4fr : & ft ^ 

^ & % it & h n m '\± % & m & & m » it ^ # jr. -it 
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i - (2) 

- *t £ * «. ^ *t ** u sk -x & a m *r ^ & ^ m : ( i ) 

ft & 4 & ^ In-Si tu Polymerization) ;(2) & & 
^ ^(Kneading) ; &(3) a & ^ 5Rt * ° S # $ £ 4b & ^ 
Wtl^ ' JL 316 £ * it & # *4 *P «. ffl * It # # & ^ * ' ^ 
*b >& $L & & ' J- ##r # $ ^ * % it ffl ; *b # ' $ — 
& & # ft sfc $ ffi «. ' M % » % t«ia^^«t tst 
■ft ' J- & #r >f itb ' & ° 

* «f & «t « ft '4- • -B.*«fciSt!£^#.#*Li& • A f & # «f 
% ' ^Applied Clay Science vo 1 . 1 5 ( 1 99 9 >, pag. 1 - 9, 

* • ilb * i£ W £ £ T ~ ^- *jL ^(SBR ; 

Styrene-Butadiene Rubber) £ #J » flc t © A & 3b % lb 

4 ' $2 $ » page 6-9 > 1997 j #j t £f ' fli ?f S )fr tUf 

# £ # ~ *t : 

( 1 ) % >& : J» $ i % n. # T ^ ik. * t ' *» 

# # ijt & ^ ^ 4b #| & ft ^ ^ 3 » * * 

Sfe * *ft 3£ ' ft $»] $t, i/SBR # & ^ # ° * I* i $ # W ffi. 

i ^0. 98 nm # & J. 1 . 4 6 nm • fftTFiS^-S-Tte^ 
I & A J'J $i i I f B 1 • ^ & # £ ^ ft( intercalated) #j £ * 
€ ^ # • 

& ^ # T ^ ft ? £ t ' J* ^ #t If- f & & > 5£ ,?!( flfc # 
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i-Mta-iB (3) 

n » & m A >K M. ' # f '] li i/SBR * 41. ^ # *4 • 

* ffl 3S. m *fc & A #j 0 . 98 nm £ ;fMb & f & M & £ 1 . 90 
nm ' fln & # - & *l & tfu ^ 4£ ^ 4£ # > #£ A £ Pal SS. J£ *T 
4U.9 0 nm # # & £4. 16 nm » M^^"^^^^^^-^^^ 
£»] ft A £ W ' ^ & # £ y > & #J £ * 4£ ^ # £f o ffl 
X # f £ ft] • & ^ il ^ i£ ;& £M& $ • 

^ # ^ @ # - ti a & & - m n & m. # fis i> t 

'j> ft- 1 ik>&m - ^ # #j £ * ft ^ ^ 4£ ^ # # # t & # 
° 

* ^ -f ^ # ** • 

& % Ml & .¥k to & ft ^ IL «. £ 4i & ^ f: 44 • 
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i.-'M-ttw (4) 

4i £ % # f (Polyelectrolyte) » H * It i * t & ^ 
It Hfc & T & & £ t i# f & • # *'J ffl i / £ ^ f ^ 

& m (a) m % & m %o • *» $t i » ^^€^f^^>^>& 

t^^«4f-$»J->g.^«. ' *h £ $ # f # # & A 4a SL J- i£ 
t ^ f ' ft* ; J-X A(b) Jft(a) ^ 

il & # # • 

4^ # ^ ^ * ^ ^ ^ ^ # # • & # : ( a ) $ ^J- & 

( 1 ) . 4a *h ^ M Hi *L % «. » # 31 ^ £ $ # f . || 

* £ f # f * # n # i A S& ^ ^ ft «. £ 4a & 4l $ ft ^ 

* & & ' a" & *i ffi £ # a ' z?*riv&Mfo&tk%>)/ 

%L%mK/$iit*Z-4k&%L&#ft ' * i% M & & 
*fc fi& 44 #j /& 4^ ° 

(2) . HnifrMiiLZ- & ' ^ # B -3 ^" ig & ft # A * # 
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i » %Wi!LW (5) 

k • 

#1 ffl #. & i/SBR & ^ #J 4lX- # #f ffl ft & t(a) 
CCS- 1 1 0 Clay/SBR=25% : (b)CCS-lll C 1 ay /SBR = 1 2 . 8% » 
(c)CCS-112 Clay/SBR=6. 4% : (d) CCS-113 
Clay/SBR = 2. 7% ; (e) CCS- 1 1 4 Clay/SBR=1. 7% ; (f ) 
CCS- 1 1 5 Clay/SBR = 1. 0» : (g) CCS-116 C 1 ay /SBR= 0 . 7% - 

%1 M % *i A /CPE 4iX*^*fffl«t*t(a)*t|fci 
(Kunipia F) ; (b)CCH-O 1 ( & i/ % % ft f ) - 

±/ %m K/S*K4k & & ft ft ft m 

It > * t CPE/ Jf* A4L&€4fcb&5 : (a)CCS-9 5 
Clay/SBR=1. 7% ; (b)CCS-94 C 1 ay / SBR = 2 . 4% ; (c)CCS-93 
Clay/SBR=5. 1% ° 

%±M %1& ±- / %%ft f /SBR £ * & & # ^X- & ft 
g| tf > & t CPE / & A 4l ^- t * tb &7 : (a)CCS-10 6 
Clay/SBR=1 . 0% ; (b) CCS-105 C 1 ay /SBR= 1 . 6% ; 
(c)CCS-104 Clay/SBR=2. 3% ;(d)CCS-103 
Clay/SBR=4. 8% ° 

|51#.fti/5|t^ f /SBR 4lX- & ^ *f 

ffl : & t CPE/ A f * tt &5 : (a)CCS-9 2 
Clay/SBR=10. 2% ;(b) CCS-91 Clay/SBR=1 7. 0% ; 
(c)CCS-90 Clay/SBR = 34. 0% • 

£6 SI #, & i-/ f /SBR & #& ^#**4lX& ^ *t 
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3.*2fflPLVl (6) 

@lf • £• +CPE/ #fc A 4L & H * fct £7 : (a)CCS-102 
Clay/SBR = 9. 1% : (b) CCS- 101 C 1 ay /SBR= 1 6 . 2% ; 
(c)CCS-lOO Clay/SBR=32. 3% • 

% 7 m #• & A/ M & ft JL & >& & & ^X- & ^ # ffl If : 
(a)CCM-30 Clay/PMMA = 23. 1% ;(b)CCM-31 C 1 ay /PMMA= 1 1 . 
5% : (c)CCM-32 Clay/PMMA = 5. 8% ; (d)CCM-33 
Clay/PMMA = 2. 5% ; (e)CCM-34 C 1 ay /PMMA = 1 . 5% ; 
(f)CCM-35 Clay/PMMA=0. 9% ;(g)CCM-36 
Clay/PMMA=0. 6% • 

$8 M % *fc A/ * % m f /PMMA £#&^#-#*.X;fc^:H- 
ffl If ' * +CPE/ ft A 4L J& « * it £5 ; (a)CCM-26 
Clay/PMMA=0. 9% ; (b)CCM-25 Clay/PMMA = 1. 5% ; 
(c)CCM-24 Clay/PMMA=2. 2% • 

#9 ffl ft A/ # « # f /PMMA £ # & & # # 4lX & ^ *f 
n if . & tCPE/ ft ill! tt %1 ' (a)CCM-46 
Clay/PMMA = 0. 9% ; (b)CCM-45 C 1 ay /PMMA = 1 . 5% ; 
(c)CCM-44 Clay/PMMA=2. 0% ° 

$10B#. ftA/$«# f /PMMA *-X&# 
*f S tf . * tCPE/ ft A 4i t # tt &5 ' (a)CCM-22 
Clay/PMMA=9. 2% ; (b)CCM-21 C 1 ay /PMM A = 1 5 . 4% ; 
(c)CCM-20 Clay/PMMA=30. 8% ; a A 

Ill @#.fii/^f ^ 1 /PMMA £ * ^ # jN- ^X- it 
*f ffi It » * tCPE/Clay & f ftt^I ' (a)CCM-42 
Clay/PMMA = 8. 8% ;(b)CCM-41 C 1 ay /PMMA= 1 4.6% ; 
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S-r&wma (7) 

(c)CCM-40 Clay/PMMA=29. 2% • 

■^*i***(WT«|fci*^*^ • it * a *t & PR ) A 

4L*&>&4ll$#^$l;*.>&£*<fc&Mf ' * ^ & ^ f I ffi & & 
A ^ ^ H € '14 ' ~=t-&*fcte£*&&3£ • ® *b 4M£ 31 ^ - 

tes^%\*.z-%%m% ' m & f (cpe) > & * 

4&A£*t£^^ftilfc&T&#l&«#Sf*#^ . ^ t 

Iti/llf Ifdf ^t^- ft (Complex) ^ # £ *& iL $ 
'14 • # *"J ffl & tt ^ 2 € '14 - ##*l£Ltte4Li$#^$l 
«. & & ^ ' A H & # £ ' ^ & y ^ ft t|S i/ 

# «e m & ffl *- # a # # & & 4r ^ £ 7 jc t ^ g uti 

lli^ll ' &l$#-? L £&'£f:&&& 30-200 
meq/ 1 0 Og » i& $ ^ ^ # 8£ ^ |£ A # # #>J *o # : & & M & 
A(smectite clay) ' i*£;6(vermiculite) » 1rJRftj.ll A 
(halloysite) > m S #(sericite) - & 4b H # 
(fluoro-mica)#- ° «i i li i(sinectite c 1 ay ) & & : 

% #L A(montmor i 1 loni te) » £ A ( sapon i te ) » 
A ( be i de 1 1 i te ) » <s? l& ;6 (nontron i te ) 'hectorite » 
s t evens i te # • Iftff^AAi^^ • *» *T * 
90~65wtX }f ^ (talc) H10-35wtX 4l IL -fb ^ - IL 4b #3 * A 
*Li*b<l&t5.^-*l » ^ & $1 ft & • 



& € ^ f & - f- # & *t 4® 4a m t -1-4 4l f & * $ # 
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} 1 

(8) 

& i££ -f ( perch 1 orate) # + $ • it ffl ^ * # b£ ^ 

m & m n w % ■ &mt~i5:i*& — 

( po 1 y ( d i a 1 1 y 1 d i me thy 1 amnion i urn chloride) ) » Z* 
^ & nfcfc <■£ ( poly(4-viny 1 pyridine)) # • 

£ # B 3 ffl ^ & ^ ^ a «. ' £-t#Ht#L-*6<i#ffi 

£ 4. & ^ * • ifi. ffl ^ # B 3 & ^ IL «. fc! # : £ Z* t$ 

- T — # # - & Fal ~ # * T — - ^*lp)W-T 

— ;># # J& * *&&J&#*!LJ&*1». • fife- *t *h > * # # »r 
ffl * to $ ^ II «. » fcl *» : 116 ^(PVC) - * £ 6 ^# 

(PS) * m t ts % (PMMA) - SI(PU) $ $ ^ a 

#tliRlT"-i^ ' it t # f m £ ffc A A • * 2r 3, 
^ : & * $6 A % jfc £ * t ' #U$*fcA*>&*&*t.lij&o 

^*# + W*t|»t**«.t ' « If- *fc $ #J Ji. £ ° ffc J& 

' ^.€^-f^^-€*^^*c( Total electric 
charge) ft *f £ $ A 1 ~10 • 4l & ' $r A i£ |£ A/ t 
«■ f & * «. *a ^ $ ^ % %L t ' & & ^ * # a ito a m 

& s& & ' m * & & it * ?p *r ft n - $h a/ & « f / i% ^ 

^ % $k & # # • 
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(a) 60-99 * ft* $ # f & f ;(b)0.5~30f fUlftliii. • 
^3^&^-Li&&^ J f&ft : a &(c) 0. 5-30 f fU , 

3£ # £ £ ^ # # t ^ ffi 5. *? A ^2 . 0 nm - ft # A 
4.0 nm • & <t &L M it (Exfoliation) • 
h % # W ^ _t i& % to @ 60 - # «t * fafeftfejt'EjK^ 
•If ' T 1 ^ f tB t ft f ^ « • n & «. B fl *° T : 

£ # a 3 ^ * «fe M &. tt ft t ffi T ?«J *fc # # : 

A. It ^ -7- * € # f (Cat ionic Po 1 y e 1 ectro 1 y te ;CPE) : 
fclUt — (poly(diallyl 

d i me thy 1 ammon i um chloride) ) 20wt% '• 4 : 

100, 000-200, 000 

uni t : (H 2 C = CH-CH 2 ) 2 N(CH 3 ) 2 C1 > Jf ft ^ f 4 : 161.68 

B. |i i : 

kunipia F jft £ 

if ^^f i CEC =115raeq/100g 

& © A =750 m 2 /g (BET Surface Area) 

C. SBR % ; A : 

*sl • # 68 nm 

Zeta Potential : -31 m volt # £ t ' El ^ ft #23. 5 wt 

% 
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J5.;-MM (10) 

D. J£ & tt (PMMA ) IL «. : & # JH 

@^i«65 wt X , A, 

E. H 4b ¥i ( CaCl 2 ) ?K >fc 
jf 5. & 2 . 0 w t % m * j& 

fcb & - : #fe i/SBR 4#^^^J^^# 

^^,M4S^|ti(kunipia F) ^ Ai t • 39 I£ j& jflt 
& 5 wt % i£) 3 1£ f£ i * #U ' h *K ^SBR |L *. A» 
*t8§<L/&IH^#&2.35 wt X & flfcB > 4f^|5]f:#j|£i?K 
>&A > #J a. ^ £ 4 #SBR % «.B » * # >& ^ • ^ & 3 II 
' # ift *L 4b #5 ( CaC 1 2 ) #. $fc ft It «. *f ih >7t jR ' 

& m & m * & it & > ?p *r & # # i * * * jsj # $ ±/sbr 

>& ^ $j ' * & j& ?'J ^ - ° fl6 X - r ay ^ *f K tf ( & 1 ffl ) 
« TP ' ^3§T#fci^*£S ' £2 0 £ & #5. 54t-^l^ 

■>£ s j& , > & ^SJ* & Bfl H & 

(CCS-1 1 0-CCS-1 1 6 ) > 4fe *b-J£ % & & i. % ft 3& m ® JU , 6 
ni » m 9n ' «*. |i i ft X- r ay Bl ( % 2 ffl ) M ^ & 2 0 h, & #) 
7.0*t-«&* ( ;f SE £Mfc # #3 & 1 . 2 nm ) > d» ft tb 

' ill £ *t 16 i/SBR J: & >fo ^ t # #i i ' * £ KJ S£ & 
j£ * #. «fl II # ft • 
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1 



5. » # B at^ 8 ^ (id 

m 1. Jt»0J^#±/SBR Mm s B -&12l&58ifiSR X-ray ##r£& 



Sample 




CCS-1 10 


CCS-lll 


CCS-1 12 


CCS-1 13 


CCS-1 14 


CCS-1 15 


CCS-116 


aay/H-0<« 


g 


60 


30 


15 


8 


5 


3 


2 


Clay weight 


g 


03 


0.15 


0.075 


0.032 


0.02 


0.012 


0.008 


SBR Latex< 2 > 


g 


50 


50 


50 


50 


50 


50 


50 


ODD tifoi nV\f 

odk weigni 


g 


1.1 O 


1.1 /j 


1.1 fJ 


1.1/ J 


1.1 O 


1.1 7o 


1.175 






10 


1U 


0 


0 


0 


0 


10 




g 




1.10 


I.Uj 


t i 
1. 1 


l.Uo 


1.1 


1.00 




% 


88.14% 


87 .55% 


82.40% 


91 .14% 


90 .38% 


92.67% 


89.60% 


Clay/SBR 


% 


25.5 


12.8 


6.4 


2.7 


1.7 


1.0 


0.7 
























5.40 


5.50 


5.40 


5.40 


5.50 


5.40 


5.50 




(A) 


1635 


16.05 


1635 


1635 


16.05 


1635 


16.05 


jft *i a s 

intensity) 


(kcps) 


26.62 


15.42 


1024 


4.60 


2,19 


1.49 


024 



1£ : 

1. Clay /H 8 0 ikU ACkunipia F);fc»^* + • HK£iU4 0. 5 wt % 

2. SBR 4L**I» A aiAW SBR 4* 2.35 wt %W«.«L * 

3. CaCli*#tJb&&4 2. 0 wt • 

4. Clay/SBR ifrfr 44fc Clay # 4 *f SBR * 4 tbii • 

it ■ m i/ & € # f /SBR £ * & ^ # # ft U ft 

( a ) #fc A/ t # f * «. <K> S& $J 

12. $l #£ i #l j&A ' ^5 g^lii ( Kun i p i a F ) 

3^3£*hooo g#*t ; % ?\> m m m + & m %(c?e) m 

fi& j£ 2 w t % >t & # t ^ f *■ «.B • f tf 
Jg-j&AAo^^^^^f^cj^^tB ' fie, & ;& It A/lfc « » f 

*P ^ ^ £ & t * ) #J 5 4& i&7 • J^iP^Sfi^tCM'O 
a # i& i$ $t * & ' « X-ray # #f if *fc A # # 53 £ • 




a>#w&w (12) 
nm #1. 5.2. 10 nm ( £2 
f & ft & ^ f J li A # W < 



a *h *r tt g§ 



(b) $ A/ & t # f /SBR & % 41 ^ # # # t « 

i» A it(a) 4L*fcA/£«#f*$&j&C ' *. — - =. m 

7f:<8-3te.;fc^ft£>&*»* ' #J >^ & # t # SBR ft >& ' 



n a*. %i %l > & & ^ 



A ^ ft * IS) # £ # ^ # 44 • 

X-ray # ^ *f ffl tf ( 3? 3 - 4 ffl ) IK : t & A ^ * 45. b£ 
( < 10 wt% ' :fc> 4t ~ # Sample CCS-9 5 - CCS- 9 4 - 
CCS-93 : £=.#CCS-103 ^CCS-104 ^CCS-106) » X-ray 
#2 0 £2 £10 & ffl & «fl IK 6<i ?R «&. <«£ I. 31 ' #4 tt: A *P # 
& A M 



£, * & # 153 ' ^ 3 ^ ft ^SBR & # t ' & *b 
t f # £ ' *fc * ?T i£ ife #fc i. £SBR t 44^- 
ft ; t |£ A » *f *j b£ (^.-^^CCS-92 *CCS-91 - 
CCS-90 : £i= ^CCS-102 >CCS-101 >CCS-100) 
*rffltf(^5^6K)li7F: 20fc#j-M.OJ.4.3 
i3.2i3.94( 161) $ # «t l§ #j °it & £ J& 

ft if *r ' «. & * $ £ * a & m *f & ' <S fcb 
tb > *b?Ri)fc^'te.ftiS5r# ' fcb It #J - 4l A/SBR i & & ^ #7 
6$ & A 3^ £ 5 . 5 W 34 > fln^1t«fe^»J*.3.2-4.3H ' j« ^ 
& A # ft SE ^ £ * m iH t #5 A fcb - • JL ft j£ 

ft it ft $h A & ft . *ff;fcfc]#&^&&^«6Ml*J-#fc 

> & ifcb °& & ^ £ ^ Jfc #4 ^ £ ^ # # ~~ 'J- 



X-ray 
( BB i) ' 

III i 
#'J — 
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£,»*-WK.W (13) 

• tb & $ 5 ffl & * 6 ffl • ift * ft 35. t 

^ ' *s & # ( $ 6 ffl ) #j «. & & * m m ' *t & * # & ft % 



Sample 




CCS-90 


CCS-91 


CCS-92 


CCS-93 


CCS-94 


CCS-95 


CCH-01(l/5)l l > 


G 


100 


50 


30 


15 


7 


5 


Clay weight 


G 


0.4 


02 


0.12 


0.06 


0.028 


Oj02 


CPE weight 


G 


037 


0.185 


0.111 


0.0555 


0.0259 


0.0185 


SBR Latex™ 


G 


50 


50 


50 


50 


50 


50 


SBR weight 


G 


1.175 


1.175 


1175 


1.175 


1.175 


1175 


&«^eight 


G 


1.42 


0.99 


056 


1.12 


0.9 


1 




% 


73.0% 


63.5% 


68.3% 


86.8% 


73.2% 


82.4% 


Clay/SBR 


% 


34.04 


17.02 


10.21 


5.11 


2.38 


1.70 


X-ray$Mfrffl 


















& 


4.00 


4.00 


430 








^f!?g(d-spadng) 


(A) 


22.07 


22.07 


20.53 


' * 






$8 ** §£ St 

[(intensity) 


(kcps) 


239 


1.73 


0.93 









it : 
1 



40 «t% ' CPE 0. 37 «t% • 

Clay /SBR **r ft ft Clay * ft » SBR * 4 tt-lt • 
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Sample 




Jl U' VIC 

CCS-100 


CCS-101 


CCS-102 


CCS-103 


CCS-104 


CCS-105 


CCS-106 


CCH-02(tf7)< l > 


G 


100 


50 


30 


15 


7 


5 


3 




G 


038 


0.19 


0.114 


0.057 


0.0266 


0.019 


00114 


CPE weight 


G 


0.49 


0.245 


0.147 


0.0735 


0.0343 


0.0245 


0.0147 


SBR Latex< J) 


G 


50 


50 


50 


50 


50 


50 


50 


SBR weight 


G 


1.175 


1.175 


1.175 


1.175 


1.175 


1.175 


1.175 


ft«#weight 


G 


1.36 


1.09 


0.86 


0.84 


0.87 


0.9 


1.01 




% 


66.5% 


67.7% 


59.9% 


64.3% 


70.4% 


73.9% 


84.1% 


Clay/SBR 


% 


32.34 


16.17 


9.70 


4.85 


2.26 


1.62 


0.97 




















MHi£fJt(20) 


J§£ 


350 


3.20 


4.10 










J#]&!(d-$pacing) 


<&) 


22.63 


27.58 


21.53 










m m m 

(intensity) 


(kcps) 


0.95 


1.08 


0.43 











it 
i. 



2. 
3. 



0. 38 wt% • CPE 0. 49 wt% • 

SBR &%.4&m SBR &&;fc>*t$ HI -|- £ & 2. 35 w t • 

Clay/SBR £ #. Clay £ £ # SBR * i ^ tUl • 



fcb & #'J2 : |£ i/ Jt & ^ £ & ^ #3 $i $t 

®^t?f^>%2.6 wt % #} |l >&B » $F * f§] * ft A * A ' 
#1 ^ 5t * #) M & ;>7 ' * # «. ^ • jfc Mr n & 

m. ' # ^ ft -ft $5 * *& jw- a >x «t *f a » m.m ><* m$t 

& & # & i ^ * * is] #j & i / s ti #j % •& m & & ' 




0424-5337TW p:d 



* 17 I 



a^a-Wfc* (15) 

& & & H * ^ £ . fllj £X-ray ^ *f ffl If ( # 7 BB ) « : 

* % li i * * £ * ' £2 0 A £ £.6. 6 17.2 4 * - W M 

"A ift. ^ I- % ' te&**fc±*-£«5E##j&1.2 nm > fit £ # # 

i ^ 4 ^ *» ' it °& *t ^ 5£ £ It £ IKCCM-30-CCM-36) ; 
H It i #J X-ray ft ffl tf tb &( $ 2 ffl ) ' *fc |fe A £2 0 
£ & 7 . 0 4 & «. & # ( Jf W ffi ^ #J 1 . 2 nm ) » fi tf £ |£ 
A / M & # # Jl & 4r ^ t > A*P^«i#fci^itik*L^iS 



Sample 




CCM-30 


CCM-31 


CCM-32 


CCM-33 


CCM-34 


CCM-35 


CCM-36 




g 


60 


30 


15 


8 


5 


3 


2 


Clay weight 


g 


03 


0.15 


0.075 


0.032 


0.02 


0.012 


0.008 


PMMA Latex< 2) 


£ 


50 


50 


50 


50 


50 


50 


50 


PMMA weight 


g 


1300 


1.300 


1300 


1300 


1.300 


1.300 


1300 




ml 


15 


15 


15 


11 


11 


10 


10 


&^»wei 8 ht 


g 


1.09 


1.07 


1.09 


0.41 


058 


0.93 


05 


mm 


% 


68.13% 


73 .79% 


79 .27% 


30 .78% 


74.24% 


70 .88% 


68.81% 


Clay/PMMA. 


% 


23.08 


11.54 


5.77 


2.46 


1.54 


0.92 


0.62 






















m 


7.20 


7.10 


7.10 


7.10 


6.90 


6.60 


6.60 


HBS(d-spacing) 


(A) 


1227 


12.44 


12.44 


12.44 


12.80 


1338 


13.38 


jse *» §s m 

(intensity) 


Oops) 


16.09' 


25.82 


T4.69 


6.52 


4.64 


1.67 


2.15 



ti. : 

1. Clay/H^&fcftttiMt^Ckunipia F)*^*t • 0.5 wt % 

2. PMMA 4WMMf fcfc&tf PMMA ffl *ft * 2. 60 wt • 

3. CaGl I «#t4&&4 2. 0 wt • 

4. Clay/SBR ft* Clay t ft *f SBR t ft # Jfcifc • 




0424-5337TW p t d 



* 18 I 



JL-#««LW (16) 



» fa iH ~ ' f /PMMA &fcil&tfWtt%L& 

u ft ¥j # m *» . ^ i - ^ m ^ # 

«. t ' # # >& > ^ & ^ 5j jr a %L ' as. & i4 m ^ & * * 

St * It « ^ # |i i ^ * * isj ft £ * |i i/PMMA & ^ # 

X-ray «j3-#ffi!tt(#8 - 9 ffl ) M tf : t $h i ^ 1 b£ 
( < 10 wt% > *o £ #j Sample CCM-24 - CCM-2 5 - 
CCM-26 ; £ * #CCM-44 - CCM-45 -CCM-46) -» X-ray #2 
9 h &2 Ml 1 0 Jt W M W m ¥j °& & I- 331 ' flfc 3F A *P 3- *fc 
i £ ft 6 & £ £■ # ft • ^ 3 # ft ^PMMA & # + • * »T 

#^JL^tJf^oBf ^CCM-21 >CCM-20 ; 4t 

4LCCM-42 - CCM-41 - CCM-40) » X-ray ^ *f ffl t#( $10 - 
11 B) j« 7F : 16 &#j£4.0£4.34(3H0ffl) > ^,3. 2 5.3. 
94(3Hlffl)fttm 3! > RS. £ |fc ± * # 

-fit * # # ' fcb *t *J — ^ It i/PMMA 
*3L£6.6J.7.2 4 . fa 4l $fc #| flij £ 3 . 2 ~ 4 . 3 » £g tf $ 
iW*r.U»**t**il , l'*JA^fcft*l - ' JL 3» =£• >£. & 

& # ii jl ^ t . t fa in & & & & w m & ft n nam • 

$L °& At i% *L & fa fy\ t H i * ^ t - 'l^P y ^ li i &!) I ft 

l:t#i^f f^e- • bb #* $ l o ai & % 1 1 m » ft * # & t 




0424-5337TW ptd $ 19 1 



(17) 

> <a«.*(BI + -)«j«l«fc'*«t^W« ' ib ,^ ^ # i i t 
5tt^f*tit#i £PMMA t ^ & # & • 



(CPE/ Clay fcftJ 




Sample 




CCM-20 


CCM-21 


CCM-22 


CCM-24 


CCM-25 


CCM-26 


CCH-01 (1/5) (1 > 


G 


100 


50 


30 


7 


5 


3 


Clay weight 


g 


0.4 


0.2 


0.12 


0.028 


0.02 


0.012 


CPE weight 


g 


037 


0.185 


0.111 


0.0259 


0.0185 


0.0111 


PMMA Latex* 3 ' 


g 


50 


50 


50 


50 


50 


50 


PMMA weight 


g 


1300 


1.300 


1300 


1300 


1300 


1300 




g 


1.3 


1.59 


1.02 


0.8 


0.58 


0.86 




% 


62 .80S 


94.36% 


66.62% 


59.09% 


43 .33% 


65.00% 


CI ay /PMMA 


% 


30.77 


1538 


923 


2.15 


1.54 


052 


X-ray##f® 


















m 


4.10 


4.20 


330 








M5i(d-spadng) 


(A) 


21.53 


21.02 


2522 








ift it m & 

(intensity) 


(kcps) 


329 


3.50 


1.42 









ti. : 

l.CCtt-Ol(l/5)*iKL««i#alL J fe*0.5 »tJW$flift4&*i*.#*. • 

wt% • CPE &&4 0. 37 *t% ' CPE/ Clay f tt* 5 • 
3. Clay/PWIA Clay ***f PIMA tfttffcflL • 




0424-5337TW ptd 



£ 20 I 



i - -MM, (18) 

* 



•>ampie 


















8 


100 


50 


30 


i_ 7 


5 


3 


Clay weight 


£ 


a 3Q 


a i a 


A 1 1 A 
0.1 14 


U.O^DO 


A A 10 

o.oiy 


A A 1 1 A 
0.0114 


f^TME mat Crh f 


S 






n i A7 








ir 1VLLYLH. J-/atcX 


2 






^fi 

JV 




JvJ 


JU 


^^^yTK/TA tiro. rtVifr 1 

ir iVLiVLft. w eigne 


£ 


t ^AA 


1 "3AA 


1-3UU 


1 3AA 




1 3 AA 

loUU 




£ 


1.71 


1.52 


0.92 


0.92 


0.78 


05 




/o 




£7 

Of . 0 1 A? 


JO . yHw 




JO . UOA> 


^7 7fi<£ 

3 / . /Ufa 


Clay/PMMA 


% 


29.23 


14.62 


8.77 


2.05 


1.46 


0.88 


X-ray£« 


















* 


360 


4.00 


330 








SFj|g(d-spacing) 


(A) 


24.52 


22.07 


2323 








* 5S S 

(intensity) 


(keps) 


0j65 


128 


1B1 









1. CCH-02 (l/7)**MillL* 0.5 wt*J$3 iHftttfti*** ' 

4 2. 0 wt*i$ Cre + ' 0. 38 wt% • CPE 

0. 49 «t% wt% > CPE/ Clay 7 • 

2. Pm***«*ilLifei4P«IIIA.«,A*»*«I«*ffl^-44 2.60 wt • 

3. Clay/PMMA 4* Clay * 4 *f PMMA * ft ^ tt-flt • 

# m a _l 4l bt m. m & t w » ^ $ it & * * m & 

* *J * ' # « * € # f (CPE) « # sfc » a" * a #" ffi a 

# a ^ e> m. # ife * ^ n « it *» -t. ' wpat^t 

' fe^lfe f ifcft ' £ * J& ^ ^ # B ^ 4L # # #p |£ ffl 

^ m 4l t tt # ^ le. s m ^ % h & ° 




0424-5337TW- ptd 



% 21 1 



1 . - %L&% & & + ♦ tL & : 

0.5~3044W^fct*.#ifc&;|*#JH- ' *^ 3 # ft -h i£ # 

- T #MH Sf- - & # « ~ & # - T ~ # # > ^ flf - T 

— > & & j& - & a ^ #kpvo - & & akps) - 

& ij % (PMMA) - f S& 61 ( P U ) > & ST i£ 4l i& • 

3. *» t * + «L ffl I2^^ri|t^^ ^ ^ ^ # ^ # 

n ' * t t£ % & ^ ^ t — # m a «. a js & # a 
° 

4 -%30~200 meq/lOOg ° 

^ , ^t«^lDilfci#.^IT? l J«r&^4L«^ •• ft ;s in 

|i i(smectite clay) * i&;s(vermiculite) * # #t iti ^ _t 
(ha 11 oy site) > *8f£#-(sericite) - W ^. a t f 
(fluoro-mica) ° 




0424-5337TW ptd % 22 ^ 



ft > ^ t 4 f >5 i li i #« # & T ?'J ^ li ^ 4: i # : t «t 
i(montmor i 1 loni te) - i ( sapon i te ) » % ££, % 8£ i 
(beidellite) * IS. ;6 ( nontron i t e ) ^hectorite * SA &. 
stevens i te ° 

8 . & $ m & m & ® %i m m & ^ £ % & it & # 

9. & % n % m & m %s m m & ^ & % % & * it & tf 

a lb ~ p% & — f & & (poly(diallyl 
dimethy lammonium chloride)) » 2k Q\k 

(poly(4-vinyl pyridine) ) * M JL 1ft Z~ t& & ° 

ft ' ^tiWf^iftl^tlLtl^^ttf^^ 
1 5.10 ^ ° 

ll.-^^-i|t^^-?-^^##^t^^* ' k & T 



# *J - *. » l^^t^f^#^^lR & # ** ft A. X i§ 

(b) m t& & i$L & - ft * $L%L>& & ' « $ ^ ^ % %L 
^ % $t(a) % 9& t ft Bl #1 % ' 

- * a*. & ft # #*/ & f: # f / £ y ^ -f & % ft. & # ft - 

12. *o t If -I- #>J le gl $ 1 1 m & ^ £ # ft * & ^ # #f #J 





C424-5337TWptd 



* 23 1 



» 

13. ^ t tf 4M'J & 81 £ 1 1 ^ ^ i& ^ £ * ftj ^ ^ # 

^5f-T-^^^# - ^1,11 - ^H6^(PVC) - & 
(PS) * « & J] % (PMMA) * ^4If t SI(PU) > ^ ft it ^ 

14. *»t**^jftK»13^«f3t4L***^^«.^# 

# 4^ 2r >& ' *t*£$^^*l&&*&*ifr-T~*lfr*jLJ& 

15. *»t**^l£B*ll3»rttUt^*#Ji5^-^«.^*t 
*t 4^ & # & ' & + tt#Hfc&&#**4fc#£*fcA > JL & 

* ^ £ & * # ^30-200 meq/lOOg • 

16. ^ttt*#'J|iS^15^^34^^^i^^^^.^# 
34 -5L % ik * & » ^tt^rRliii #1 T f>] ft to. & & 
*t - tk ft ;S 0 i(smect i te clay) - *£. 76 

(vermi cu 1 i te) - f- $t & 4k A (ha 1 1 oy s i te ) > Iff 
(sericite) * a & ft 4b f£ •§:( f 1 uoro-m i ca) • 

17. ^ttt4M'j3&@3U6^/^i&^£*itj^^?£^# 

3£ # : ^ #t i(montmori 1 loni te) * 4=- i ( sapon i t e ) - s 
IS % JSL ±(beidel 1 i te) - m 79 ( nont ron i te ) > 
hectorite ^ J-X Astevensite ° 

is. * $ n & ® %i \ *m 




0424-5337TW- ? td % 24 H 



*4 ^ ^ it ^ & > ^ 1 t£ m m * & t m f # # a r #r & & £ 

: ^a^b-r-^^&^-f*^ (poly(diallyl 
dimethylamraonium chloride)) * 35. - £> & Q(t °£ 
(poly(4-vinyl pyridine) ) - u & 3i & ° 

20 . 4* t If # m II ® ^ 9 m ft idL ^ £ * & ^ -f & ^ # # 

^#^4^15.10^- - 





m - #4 A /SBR Jl # & 4*? # X-ray ^ *f H t£ : (a)CCS-110 

Clay/SBR=25% ; (b)CCS-lll Clay/SBR=12.8% ; (c)CCS-112 

Clay/SBR=6.4% ; (d)CCS-113 Clay/SBR=2.7% ; (e)CCS-114 

Clay/SBR=1.7% ; (f)CCS-115 Clay/SBR=1.0% ; (g)CCS-116 
Clay/SBR=0.7% 



30000 




2 4 6 8 10 



2 theta 



ffi %l±-/%%W-t /SBR £**1>###J X-ray ^HfrBif (CPE/Clay 
m € * fct & 5 ) : (a)CCS-95 Clay/SBR=1. 7% ; (b)CCS-94 
Clay/SBR=2. 4% ; (c)CCS-93 Clay/SBR=5. 1% 



30000 — i 



20000 



Q. 

(A 
fl) 
C 



10000 




2 theta 



m lii/^H^f /SBR X-ray a*#fffli* (CPE/Clay 

^ t f tb ^ 7 ) : (a)CCS-106 Clay/SBR=1. OX : (b)CCS-105 

Clay/SBR=1.6X ; (c)CCS-104 Clay/SBR=2. 3% ; (c)CCS-103 
Clay/SBR=4. 8% 

30000 — i 



20000 



a. 

§> 

tn 
c 
o 

c 



10000 




IB JBL &±/&%mft/Sm X-ray frftMl* (CPE/Clay 
& t * tb ^ 5 ) : (a)CCS-92 Clay/SBR=10. 2% ; (b)CCS-91 
Clay/SBR=17. 0% ; (d)CCS-90 Clay/SBR=34. 0% 




m X 4ft±/$«#f /SBR X-ray 4H/r@tt (CPE/Clay 

m % # it % 7 ) : (a)CCS-102 Clay/SBR=9. 7% : (b)CCS-lOl 
Clay/SBR=16. 2% ; (c)CCS-lOO Clay/SBR=32. 3% 




to -fc 3fci/&£/J JL&*t^#) X-ray ^*r©tt : (a)CCM-30 
Clay/PMMA=23. 1% ; (b) CCM-31 Clay/PMMA=11. 596 ; (c) CCM-32 
Clay/PMMA=5. 8% ; (d) CCM-33 Clay/PMMA=2. 5% ; (e) CCM-34 
Clay/PMMA=1.5% ; (f) CCM-35 Clay/PMMA=0. 9% ; (g) CCM-36 



Clay/PMMA=0. 6% 




Hi $SA/$«#f/PMMA X-ray *H/f®t#( CPE/Clay 

i f i tb I, 5 ) : (a)CCM-26 Clay/PMMA=0. 9% ; (b) CCM-25 
Clay/PMMA=1. 5% ; (c) CCM-24 Clay/PMMA=2. 2% 



30000 — 1 




SI A, *fc±/3^#jf/PMMA X-ray ^*fBt» (CPE/Clay 

& « 4 * * 7 ) : (a)CCM-46 Clay/PMMA=0. 9% ; (b) CCM-45 
Clay/PMMA=1. 5% ; (c) CCM-44 Clay/PMMA=2. 0% 



30000 — i 



20000 



(0 

a 

o 



c 
0 



10000 — 




19 + ffci/fcf;#f fPWAk X-ray *M>ffflt& (CPE/Clay 

Ml € * tb & 5 ) : (a)CCM-22 Clay/PMMA=9. 2% ; (b) CCM-21 
Clay/PMMA=15. 4% ; (c) CCM-20 Clay/PMMA=30. 8% 





30000 — | 








20000 — 




- 


/ (cps] 








tensit 








c 










10000 — 




C 

b 




0 — 


I 

2 


I ' I ' I ' I 

4 6 8 10 

2 theta 



Hi + - $li-/%%mt /PMMA &#%L&Hft(ti X-ray frftmn 
(CPE/Clay Mltfrtb^ 7) : (a)CCM-42 Clay/PMMA=8. 8% ; (b) CCM-41 
Clay/PMMA=14. 6% ; (c) CCM-40 Clay/PMMA=29. 2% 
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